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What is claimed is: ' ^ 

L A photochemical hole brnning medium, comprising a material in sMOi 
a rare earth complex and a reducing ^ent dispersed in a solid matrix, 

2. The photocheinical hole burning medium set fbrtfa in claim 1, wherdn 
said rare earth complex is at least one complex selected from tfie group consisting of 
a europium (III) ciown edier complex, a europium (III) polyether complex, and a 
europium (ID) cryptand complex. 

3. The photochemical hole burning medium set forth in claim 1 or 2, 
wherein said rare earth complex and said reducing agent constitute an electron- 
donating composite compound. 

4. The photochemical hole burning medium set fordi in claim 3, whcrdn 
said dcctron-donating composite compound is a silane compound or a disilazane 
compound. 

5. The photochemical hole buming medium set ftath in claim 4» wherdn 
said silane compound or the disilazane compound is a hexaalkyl disilazane 
represented by hexamethyl disilane or a hexaalkyidisilazane represented by 
hexamethyldisilazane. 

6. The photochemical hole burning medium set forth in claim 3» wherein 
said electron-donating composite compound is an orgamc tin con^und. 

7. The photochemical hole buming medium set forth in claim 4, wherein 
said electron-donating composite compound is an organic tin compound. 

8. The photochemical hole buming medium set fbrth in claim 5* wherein 
said electron-donating composite compound is an organic tin compound. 

9. The photochemical hole burning medium set forth in daim 6, wherrin 
said organic tin compound is a compound represented by RSnSnR in which R is an 
alkyi group or an aryl group. 

10. The photochemical hole buming medium set forth in claim 7, wherein 
said organic tin compound is a compound represented by RSnSnR in which R is an 
alSyl group or an aryl group. 

IL The photochemical hole buming medium set forth in claim 8, wherein 
said oiganic tin compound is a compound represented by RSnSnR in which R is an 
alkyl group or an aryl group. 

12. The photochemical hole buming medium set forth in claim 1 or 2, 
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wherdn said solid matrix i$ at least one glass-fonning compound elected from the 
group consisting of silica, gennamum oxide, boron oxide, phosphorus pentaoxide 
and tellurium oxide. 

13. The photochemical hole burning medium set forth in claim 3, wheran 
said solid matrix is at least one glass-forming compound selected from the group 
consisting of silica, germanium oxide^ boron oxide« phosphorus pentaoxide and 
tellurium oxide. 

14. The photochemical hole burning medium set fordi in claim 4» wherein 
said solid matrix is at least one glass-forming compound selected fipom the group 
consisting of silica, germanium oxide, boron oxide, phosphorus pentaoxide and 
tellurium oxide. 

15. The pbotochonical bole burning medium set foitfa in claim S, wherein 
said solid matrix is at least one glass-forming compound selected from the group 
consisting of siUca, gennanimn oxide, boron oxide, phosphorus pentaoxide and 
tellurium oxide. 

16. The photochemical hole burning medium set fortih in claim 6, wherein 
said solid matrix is at least one glass-forming compound selected feom the group 
consisting of silica, germanium oxide» boron oxide, phosphorus pentaoxide and 
tellurium oxide. 

17. The photochemical hole burning medium set fordi in claim 7, wherein 
said solid matrix is at least one glass-forming compound selected from the group 
consisting of silica, geni»mum oxide, boron oxide, phosphorus pentaoxide and 
tellurium oxide. 

18. The photochemical hole burning medium set forth in claim 8, wherein 
said solid matrix is at least one glass-fonning compound selected firom the group 
consisting of silica, germanium oxide, boron oxide, phosphorus pentaoxide and 
tellurium oxide. 

19. The photochemical hole burning medium set forth in claim 9, wheifein 
said solid matrix is at least one glass-forming compound selected from the group 
consisting of silica, germanium oxide, boron oxide, phosphorus pentaoxide and 
tellurium oxide. 

20. The photochemical hole burning medium set forth in claim 10, wher^ 
said solid matrix is at least one glass-forming compound selected from the group 
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consisting of silica, geraiaiiiuin oxide, boron oxide, phosphorus pentaoxide and 
telluriom oxide. 

21. The photochemical hole burning medium set forth in daim 11, whcim 
said solid matrix is at least one glass-fonning compound selected from the group 
consisting of silica, germanium oxide, boron oxide, phosphorus pentaoxide and 
tellurium oxide, 

21 The photochemical hole burning medium set forth in claim 12, wherein 
at least one compound selected from the group consisting of AI2O3, Ga203, IniOs, 
Ti02, Zr02. NbzOs and T^O$ is contained in said solid matrix. 

23. The photochemical hole burning medium set forth in claim 13, wherein 
at least one compound selected from the group consisting of AI2O3, Ga203, IniOa. 
T1O2, Z1O2, NbiOs and TaaOs is contamed in said solid matrix. 

24. The photochemical hole burning medium set forth in claim 14, wherein 
at least one compound selected from the group consisting of AI2O3, Ga20a, 1^203, 
Ti02, Zr02, NbiOs and Ta205is contained in said solid matrix. 

25. The photochemical hole burning medium set forth in claim 15, wherein 
at least one compound selected from the group consisting of AI2O3, Ga^Oa, In2Q3, 
I5O2, Zr02, NbzOj and TazOs is contained in s^d solid matrix- 

26. The photochemical hole burning medium set forth in claim 16, wherein 
at least one compound selected from the group consisting of AI2O3, Ga203, ^lOst 
T1O2, ZxOzi Nb205 and Ta205is contained in said solid matrix, 

27. The photochemical hole burning medium set forth in claim 17, wherein 
at least one compound selected from the group consisting of AhO^, ImOy, 
TiOz^ Zr02, Nb205 and Ta205is contained in said solid naatrix. 

28. The photochemical hole burning medium set forth in claim 18, wherein 
at least one compound selected from the group consisting of AI2O3, Ga203, ItoaOj, 
Ii02, 2i02, Nb205 and Ta205is contained in said solid matrix. 

29. The photochemical hole burning medium set forth in claim 19, wherein 
at least one compound selected from the group consisting of AI2O3, C3a2p3, IniO^, 
liOa, ZxOi^ Nb205 and Ta205is contained in said solid matrix. 

30. The plwtochemical hole burning medium set forth in daim 20, wherein 
at least one compound selected from the group consisting of Ak/hf GaaOa. ^203, 
Ti02, ZrOi, NbaOs and TaiOsis contained in s£ud solid mateix. 



01023(2001-57,113) 



-17^ 



31. The photochemical hole baming medium set forth in claim 21, wherein 
at least one compound selected from the group consisting of AI2O3, Ga^Os, In203, 
HOj, ZrOi, Nb205 and TazOs is contained in said solid matrix. 

32. The photochemical hole burning medium set fortli in claim 1» v/hertin 
the reducing agent has an oxidation/xeduction potential of not more than 1 V 

33. The photochemical hole burning medium set forth in claim 2, wherein 
the reducing agent has an oxidation/reduction potential of not more than 1 V 

34. The photochemical hole burning medium set forth in claim 3» wherein 
the reducing agent has an oxidation/reduction potential of not more than 1 V. 

35. The photochemical hole burning medium set forth in claim 4» wherein 
the reducing agent has an oxidation/ieduction potential of not more than 1 V. 

36. The photochemical hole burning medium set forth in claim 5. wherein 
the reducing agent has an oxidation/reduction potential of not more than 1 V 

37. The photochemical hole burning medium set forth in claim 6. wherein 
the reducing agent has an oxidation/reduction potential of not more than 1 V 

38. The photochemical hole burning medium set forth in claim 7, wherein 
the reducing ^ent has an oxidation/reduction potential of not more than 1 Y 

39. The photochemical hole burning medium set forth in cl^ 8* wherein 
the reducing agent has an oxidation/reduction potential of not more than 1 V. 

40- The photochemical hole burning medium set forth in claim 9, wherein 
the reducing agent has an oxidation/reduction pot^tial of not more than 1 V. 

41. The photochemical hole burning medium set forth in claim 10, wherein 
tte reducing agent has an oxidation/reduction potential of not more than 1 V. 

42. The photochemical hole burning medium set forth in claim 11, wherein 
the reducing agent has an oxidation/xeduction potential of not more than 1 VI 
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